Activation mechanism for N-nitroso-N-methylbutylamine mutagenicity by radical species.
N-Nitrosodialkylamines are known to be potent indirect-acting mutagens/carcinogens, which are activated by cytochrome P450. The reaction product of N-nitroso-N-methylbutylamine (NMB) with modified Fenton's reagent supplemented with copper salt (Fe²(+)-Cu²(+)-H₂O₂) was reported to be mutagenic in Salmonella typhimurium TA1535 without S9 mix. In this study, the NMB activation mechanism was investigated by ESR spectroscopy with radical trapping agents to detect radical species and also by observing changes in mutagenic potency with a Salmonella strain in the Ames assay in the presence of radical trapping agents. In ESR spectroscopy experiments, the hydroxyl radical generated from the modified Fenton's reagent was detected using the hydroxyl radical trapping agent 5,5-dimethyl-1-pyrroline N-oxide (DMPO). Since the amount of the DMPO-OH adduct decreased with the addition of NMB, hydroxyl radical was presumed to react with NMB followed by the generation of nitric oxide (NO), which was detected as CarboxyPTI through reaction with 2-(4-carboxyphenyl)-4,4,5,5-tetramethylimidazoline-1-oxyl 3-oxide (CarboxyPTIO). The mutagenicity of the reaction extract decreased following the addition of DMPO or CarboxyPTIO. Furthermore, the mutagenicity of the reaction product in the presence of DMPO was enhanced by the addition of NO. The reaction product from NMB with Fe²(+)-Cu²(+)-NO in the absence of H₂O₂ was mutagenic, and this activity increased with the introduction of additional NO. These findings suggest that hydroxyl radical takes part in the generation of NO from NMB and that NO plays an important role in NMB activation in the presence of Fe²(+) and Cu²(+).